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A method and apparatus for remediating a failing wastewater
treatment system comprising a positive air, oxygen, 0zone, or
combination thereof, generating pressure pump (40) direct-
ing the air, oxygen, ozone or combination through a tube (50)
to an air stone (60) suspended 1n the effluent. Attached growth

bacteria grow on a plurality or random directional brushes
(116) 1n an effluent tank, e.g., septic tank (14).
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SEPTIC SYSTEM REMEDIATION METHOD
AND APPARATUS

FIELD OF THE INVENTION

This invention relates generally to septic systems and to the
components that make up such systems. More particularly, 1t
relates to an improved method and apparatus for remediating,
the formation of a bio-mat that can occur 1n the absorption
field component of a private on-site wastewater treatment
system.

BACKGROUND OF THE INVENTION

Septic systems and septic system components are well
known 1n the art. Such systems are typically found 1n rela-
tively sparsely populated areas not otherwise serviced by
municipal waste water systems. However, septic systems are
also frequently used in developing countries even 1n very
populous areas. In populous areas, the combination of high
user loads and poor maintenance can lead to problems.

The purpose of a septic system 1s to dispose of the waste-
water that 1s generated by the occupants of a home or other
building 1n such a manner that surrounding soils can be used
to disperse the wastewater without causing an adverse ettfect
on ground water and, 1n turn, on public health and the envi-
ronment 1n general. To accomplish this task, septic systems
are normally comprised of a septic tank, a distribution system
and a leaching system.

The septic tank 1s connected to the plumbing of a home or
building by means of a sewer line. The septic tank provides a
holding area for the settling of waste solids and for some
initial treatment of the waste. Some septic tanks are con-
structed with porous walls and or bottoms with or without an
outlet pipe. These tanks are commonly known as cesspools.
These tanks provide a holding area for the solids and allow the
liquids to tlow through the porous walls and or bottom. This
type of system provides both a means of accumulating solids
(a tank) and the distribution of treated effluent (a seepage pit).
Generally, septic tanks have batiles to slow the velocity of the
liqguid moving through the tank and to prevent solids from
leaving the tank. In this way, properly functioning septic
tanks produce an effluent of fairly umiform quality.

The effluent then moves to a distribution system that directs
the flow of effluent from the septic tank to the leaching system
in such a manner as to fully utilize the leaching system. Most
systems take advantage of gravity, meaning that flow runs
through piping and distribution boxes without the assistance
ol any mechanical device such as a pump.

The leaching system disperses the sewage eftluent over a
given underground area and into the surrounding natural
soils. There are several types of leaching systems and the
specific type used often depends on the surrounding soil
conditions. Most residential leaching systems use stone filled
leaching trenches but galleries, pits, and beds have also been
used.

In the experience of this inventor, private on-site wastewa-
ter treatment systems have finite lifetimes due to many factors
including household water use, excessive itroduction of
chemicals mto the waste stream, poor maintenance, and envi-
ronmental factors. Replacement of any septic system compo-
nent that may be required to deal with remediation of the
entire system can be extremely expensive. The reason for this
1s the fact that the septic system components, for the most
part, are buried underground as previously described and are
largely 1naccessible.
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A very significant factor i1s that passive septic systems
typically rely on the presence of indigenous anaerobic bacte-
ria to break down the solid waste introduced to the system. As
solid waste enters the septic tank, 1t flows through the series of
battles that are designed to reduce the velocity of the flow as
previously described. Generally, three identifiable layers
occur 1n a septic tank. First, as designed, solid wastes precipi-
tate out of the flow to the bottom of the septic tank. This layer
1s generally known as sludge. Liquid effluent 1s the interme-
diate layer and generally consists of liquids and solids par-
tially broken down into liquids by the anaerobic bacteria that
are present 1n the septic tank. This intermediate layer 1s
drained oif to the absorption field. The top layer 1n the septic
tank 1s generally known as the scum layer. The scum layer 1s
comprised of mostly residual detergents, soaps, fats and oils
and has a tendency to float at the top of the septic tank.
Optimally, the septic tank 1s designed such that only the
partially treated liquid effluent 1s permitted to leave the septic
tank for the absorption field. Unfortunately, this 1s not always
the case.

The standard septic system 1s passive 1n that it relies on the
presence of indigenous anaerobic bacteria to break down the
solid wastes mtroduced into the system. Anaerobic bacteria
thrive 1n conditions such as those that exist at the bottom of a
septic system, where oxygen 1s lacking. Accordingly, septic
systems are designed to have the capacity to treat a certain
amount of solid wastes based on the capability of the indig-
enous bacteria to break down the solid waste over a certain
period of time. Therefore, the average amount of solid waste
produced per day should be approximately equal to the
amount that the anaerobic bacteria can break down 1n one day.

Aerobic bacteria are also indigenous and occur naturally
within the waste stream. Aerobic bacteria, however, exist and
function only where oxygen 1s present. While aerobic bacte-
ria typically break down solid wastes more quickly than
anaerobic bacteria, they are ineflective at breaking down
sludge, or the solid layer at the bottom of the septic tank,
because there 1s no oxygen present in that layer. Due to
increased 1nstallation and operating costs, aerobic systems
that would otherwise eliminate this sludge layer are currently
not favored for home use.

As anaerobic bacteria digest solids suspended 1n the efllu-
ent as they make their way to the absorption field or in the
absorption field, the suspended solids and accompanying bac-
teria are then deposited at the interface between the absorp-
tion field and the soil surrounding the system. This layer 1s
known as the “bio-mat™ and i1t performs further filtering of the
citluent. Unfortunately, the bio-mat layer can grow to a thick-
ness where i1t almost completely, or almost completely,
impedes absorption.

While there are many ways 1n which septic systems can
fail, two of the most likely modes of failure include the
creation and thickening of a bio-mat layer at the absorption
field component of the system due to the decomposition of
solids within the effluent. Excess sludge and scum from the
septic tank can also build up 1n this bio-mat. For example,
when the rate of decomposition caused by the anaerobic
bacterniais incapable of keeping up with rate of solids draining
into the system, the septic tank fills with sludge. As the sludge
level gets higher, the scum level at the top of the tank takes up
more space. This causes the liquid effluent to run through the
septic tank more quickly, which prevents solids from settling.
The solids that fail to settle 1n the septic tank proceed to the
absorption system, where they frequently plug the pores 1n
the so1l used for absorption. The scum layer can also find its
way out of the septic tank and similarly prevents soil absorp-
tion. If too much of the absorption field 1s plugged by scum
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and solids, the effluent will actually back up 1n the absorption
area and cause muddy spots 1n the area above the absorption
field. This 1s a sign that the absorption field has failed, an
extremely malodorous and unsightly condition.

As alluded to earlier, replacement of soil absorption sys-
tems 1s frighteningly costly and heavily regulated by states,
counties and municipalities due to the threat that malfunc-
tioning systems pose to the groundwater. Replacement sys-
tems are very expensive, with the actual expense depending,
on the condition of other components 1n the septic system.
Some owners choose to convert their existing passive system
to an active system, an even more costly endeavor. Another
possible option 1s to create an above-grade soil absorption
system. Above grade systems also have operating and main-
tenance expenses and those are even greater than passive
systems. Holding tanks are frequently the option of last resort
as they are also expensive and need to be regularly pumped by
a commercial contractor.

Frequently, a failing or failed so1l absorption system can be
remediated with the support of naturally occurring aerobic
bacteria 1n the system. In theory, an aerobic system could
climinate or substantially reduce the failure rate of an absorp-
tion field. Unfortunately, aerobic bacteria also require the
introduction of oxygen into the waste stream. This inventor
has previously 1dentified a need for a temporary means for
introducing oxygen into a failed or failing soil absorption
field for the purpose of converting the biochemical process
from an anaerobic one to an aerobic one. In published U.S.
patent application Ser. No. 10/764,245, this mventor dis-
closed that a forced introduction of oxygen into the system
would allow the aerobic bacteria to scour the bio-mat, thereby
working to reduce the thickness and/or increase the perme-
ability of the bio-mat and permit the system to revert back to
an anaerobic passive system as originally designed. There 1s
also a need to alter the biochemical process by conversion of
the complete soil absorption component or a localized area of
it.

This mnventor has also found that the forced introduction of
ozone gas can improve performance of the remediation pro-
cess disclosed above. U.S. patent application Ser. No. 10/930,
148 discloses the use of ozone for septic system remediation.
Ozone, also known as triatomic oxygen or O,, 1s 1tsell a
powerlul oxidizing agent. In nature, ozone 1s created when
the electrical current of lightning transforms diatomic oxygen
molecules, or O,, 1into activated triatomic oxygen, or Os.
Ozone, however, 1s also an unstable gas which, at normal
temperatures and under all ordinary conditions, spontane-
ously decomposes to diatomic oxygen or O,. This decompo-
sition 1s speeded by solid surfaces and by many chemical
substances. For this reason, ozone 1s not encountered except
in the immediate vicinity of where it 1s formed. That 1s, ozone
cannot be stored and must be generated on-site. When ozone
1s mtroduced into the system, some of the highly oxidizing
agent decomposes bio-degradable matter 1n the system. The
balance of the available ozone rapidly decomposes to oxygen
and 1s available for consumption by the aerobic bactena.

One significant problem with the above disclosed methods
1s that the air and or oxygen or ozone itroduced into the
system simply bubbles to the surface of the tank. Addition-
ally, microbubbles are required for optimum growth of bac-
teria. Normally, air bubbles emitted 1n a liquid medium com-
bine to form larger bubbles. Therefore, what 1s needed i1s a
means for retaining suspended oxygen microbubbles in the
tank to increase the growth of aerobic bacteria and thus the
remediation of the septic system. Also, providing a concen-
trated oxygen environment in the area of attached growth
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acrobic bacteria will allow the bacteria to further clean the
wastewater and thus the remediation of the septic system.

BRIEF SUMMARY OF THE INVENTION

Accordingly, the present invention provides an improved
apparatus and a method for the remediation of failing private
onsite wastewater treatment systems, such systems being
comprised of a septic tank having an inlet and an outlet, 1n
some cases, a septic tank constructed with porous walls and or
bottoms with or without an outlet pipe 1n some cases, a second
septic tank or pumping chamber having an inlet and an outlet
and a seepage pit, drywell, absorption field or a above grade
mound system having an inlet and a plurality of outlets
wherein effluent drains from the inlet to the outlet. The appa-
ratus, 1n 1ts most simple form, comprises (a) a positive pres-
sure pump delivering air, oxygen, ozone, or a combination
thereof to a an output, (b) a tube having a first end and a
second end, the first end being attachable to the pump output,
(c) an a1r stone attachable to the second tube end, the air stone
being suspended in the effluent to allow emission of bubbles
on all sides of the air stone and (d) a plurality of random
directional brushes 1n the effluent tank such as a septic tank,
potentially suspended over the air stone. The pump 1s used to
deliver air, oxygen, ozone, or a combination thereot, through
the tube to the air stone. As much tube as 1s required 1s used to
allow the air stone to be introduced 1nto almost any portion of
the wastewater treatment system so as to introduce air into the
eifluent and allow aerobic bacteria to proliferate. The appa-
ratus of the present invention could also include a plurality of
such pumps, tubes and air stones and brushes, and 1n many
combinations and locations 1n a septic system.

The brushes can potentially be a natural material, such as
coconut fiber, or an artificial material such as polypropylene,
among other things. The brushes are suspended in the efflu-
ent, preferably over the air stone such that as the bubbles rise,
they are captured by the brushes, which provides for greater
oxygen retention within the effluent tank and thus greater
production of aerobic bacteria.

The present invention also provides an improved method
for remediating failed or failing private onsite wastewater
treatment systems wherein an accumulation of bio-mat has
reduced the flow of effluent through the dry well or the
absorption field minimally comprising the steps of (a) intro-
ducing air, oxygen, ozone, or a combination thereof, to the
bio-mat or one of the effluent tanks, or septic tanks, (b)
retaining oxygen in the septic tank through the use of oxygen
retaining brushes, (¢) introducing live aerobic bacteria to the
bio-mat, (d) retaining monitoring the level of effluent in the
absorption field or dry well, and (d) stopping the introduction
of air and or oxygen and ozone, or ozone only, to the effluent
when the bio-mat 1s suificiently reduced or made permeable.
The improved method of the present invention could also
include itroducing anaerobic, facultative or acrobic bacteria
to the treated area before, and or during and or after the
remediation equipment 1s removed.

Although the present invention refers to the term “brushes™
in connection with the oxygen retaiming apparatus to be
inserted within the septic tank, in reality, any manner of
oxygen retaining apparatus would be effective. Examples
may include devices with multiple bristles that sink within an
citluent tank, whether they are weighted devices or devices
that naturally sink within effluent. The present invention can
employ both natural and artificial materials to retain oxygen,
although use of natural materials may be preferable as natural
material may be more readily biodegradable when exposed to
air and sunlight outside of the tank, such as a landfill and thus,
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environmentally triendly. Additionally, some natural materi-
als may have more oxygen retaining ability as they tend to
contain pores and other imperfections more likely to trap
oxygen. The oxygen retaining apparatus may further be
attached to a floating device within the effluent tank, or
mechanically suspended to maintain the oxygen retaiming
apparatus at a predetermined level.

The foregoing and other features of the improved method
and apparatus of the present invention will be apparent from
the detailed description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a perspective view of a typical private wastewater
treatment system of the type that the method and apparatus of
the present invention could be used with.

FIG. 2 1s a top plan view of the system illustrated 1n FIG. 1.

FIG. 3 1s a side elevational view of the system shown in
FIG. 1.

FIG. 4 1s a photograph illustrating the components of an
apparatus constructed in accordance with the present mven-
tion.

FIG. 5 15 a graph 1llustrating ponded effluent depth versus
clapsed time 1n a typical application using the method and
apparatus of the present invention.

FIG. 6 1s a side cross-sectional view of the septic system
showing the present invention.

DETAILED DESCRIPTION

Reference 1s now made to the drawings wherein like num-
bers refer to like elements throughout. FIG. 1 illustrates a
septic system, generally identified 10, with which the
improved apparatus and method of the present invention 1s
intended to be used. It 1s to be understood, however, that the
precise configuration of the improved system 1s not a limita-
tion of the present invention and could assume any number of
s1zes and layouts. The septic system 10 shown 1s for illustra-
tion purposes only. A six foot tall man 4 1s included for
relative size reference as well.

As shown 1n FIG. 3, the septic system 10 lies, for the most
part, below earth grade 2. The system 10 includes a pipe 12
leading from a home or building (not shown) which pipe 12 1s
connected to a first septic tank 14. The first tank 14 may or
may not have a vented cover. As shown, the first tank 14
includes a riser 16. The first tank 14 is, 1n turn, connected to
a second tank 18. This second tank 18 may or may not have a
vented cover as well. As shown, the second tank 18 includes
a riser 20 and a vent 21. As will become apparent later 1n this
detailed description, if etther the first or second tanks 14, 18
do not have a vented cover atop of the risers 16, 20, respec-
tively, one may need to be added 1n order to utilize the appa-
ratus of the present invention. This second tank 18 may also
be a pumping chamber. It should also be noted that the second
tank 18 lies slightly below the first tank 14 such that gravity
allects a downstream flow of effluent from one tank to the
other.

The second tank 18 1s, 1n turn, connected to a dry well or
seepage pit 22. The dry well or seepage pit 22 includes a vent
24. An alternate to a dry well or seepage pit 22 1s an absorption
field 26 or an above grade mound system (not shown). The
absorption field 26 may include a distribution box 28 and a
vent 30. The distribution box 28 of the absorption field 26
may or may not include a distribution box riser 32 and a
distribution box vent 34. Again, for reasons that will become
apparent later in this detailed description, a distribution box
riser 32 will likely need to be added to the system 10 1f one 1s
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not already included. As shown 1n FIG. 3, it will be shown that
the downward flow of effluent 1s affected by gravity. Alterna-
tively, the effluent can be moved by a positive pressure pump
to the so1l distribution component of the system 10.

In general, the improved apparatus of the present invention
1s comprised of at least one high volume air pump or ozone
generating pump 40 connected to at least one low pressure
drop sintered air stone 60. The air stone 60 has a relatively
large surface area. See FI1G. 4. The pumps 40 and all internal
clectrical connections are packaged 1n a weatherproof con-
tainer 42. The external electrical connection 44 1s connected
via an extension cord to a circuit breaker or may be perma-
nently hardwired to an electrical junction box. The pumps 40
force air, oxygen, ozone, or a combination thereot, into clear
vinyl tubing 50, although many types of tubing are acceptable
and would be within the scope of the present invention. The
tubes, or aeration lines, 50 are then connected to the air stones
60, which are placed at various locations 1nside the septic
system 10. It 1s to be understood that at least one high volume
air and or oxygen or ozone-generating pump 40 be utilized to
introduce ozone into the system. Other pumps 40 may be used
with or without ozone-generating capabilities.

As shown 1n FIG. 1, and using the improved system 1llus-
trated therein as representative of a typical system, the pre-
terred location for the aeration lines 50 1s 1n the vent pipe 34
of the distribution box 28, the vent pipe 24 of the dry well 22,
or the vent pipe 21 of the second tank or pumping chamber 18.
For example, as shown 1n FIGS. 1, 2 and 3, a first pump 40a,
tubing 50a, and air stone 60a are used with the second tank
18. At that location, the first air stone 60a and a portion of the
tubing 50q are 1nserted 1nto the second tank 18 via the tank
vent 21. A second pump 405, tubing 505, and air stone 605 are
used with the dry well or seepage pit 22. And a third pump
40c, tubing 50c¢, and air stone 60c¢ are used with the distribu-
tion box 28 of the absorption field 26. If the standing effluent
level 1n the distribution box 28 1s not of adequate depth, an
alternate location should be considered. If a vent pipe or well
1s not available at this location, one may be installed for a
rather nominal cost. In most cases, the standard vent cap can
be used during remediation.

Referring now to FIG. 6, which shows a cutaway view of
the present invention. More specifically, FIG. 6 shows a septic
tank 100 having an inlet pipe 102 and an outlet pipe 108 and
a riser 104 such as shown 1in FIG. 1. However, FIG. 6 also
shows the unique oxygen or ozone retaining apparatus of the
present mnvention. Specifically, the present invention provides
for suspending the air stone 114 using a float 112 1n the
aerobic clear zone 120 above the sludge 122. The float 112
permits the air stone 114 to emit bubbles from all sides 1nto
the aerobic clear eftfluent area 120 instead of resting on the
sludge layer 122. Suspended in the clear area 120 above the
air stone 116 are the brushes 116. The brushes 116 slow the
flow of the air, oxygen or ozone bubbles upwardly which
provides more time for increased oxygen availability for the
aerobic bacteria.

The brushes 116 may be fabricated from synthetic poly-
meric materials such as polyvinyl, chloride, polyurethane,
polyethylene, nylon and the like. Although such materials are
available, natural materials, such as coconut fibers, are pre-
ferred. The brushes 116 having natural fibers of random
length, shape, sectional area, texture. This randomness pro-
vides for a brush that, 1n general, tends to retain more oxygen
than the synthetic fibers.

In general, there are three types of acration treatment unaits.
There are suspended growth units, attached growth units, or a
combination of the two. Suspended growth units are the most
used aerobic units. Suspended growth units consist of an
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aeration chamber where air 1s mixed with wastewater. The
acration chamber contains a pump or a compressor to bring
into the wastewater so 1t can be used by the bacteria. The
bacteria are kept 1n suspension 1n the aeration chamber, and
air 1s mixed with the effluent. The bacteria digest the solids 1n
the wastewater or effluent and turn i1t into new bacteria cells,
carbon dioxide, and water.

Attached growth units treat wastewater by providing a
surface for bacteria growth. The bacteria-covered surface 1s
introduced to the wastewater and the air alternately. These
units sometimes contain fixed or tloating cylinders or spheres
that move around 1n the wastewater. Pretreatment 1s required
for attached growth units. An advantage to attached growth
units 1s that there 1s no mixing of air 1n the wastewater. The
present invention takes advantage of both methods. The
present invention provides for suspended growth in that all of
the oxygen 1s not captured by the attached growth brushes.
Additionally, attached growth 1s the growth provided for on
the brushes.

In general, the brushes 116 are suspended viaa tloat 112 in
the air stream above the air stone 114. When the bubbles in the
air stream make contact with the brushes and the aerobic
bacteria, the bubbles break apart or adhere to the bristles and
the aerobic bacteria. This oxygenation ofthe clear area 120 of
the eftluent allows the aerobic bacteria to thrive and multiply.
The brushes 116 do not need to be 1n any particular shape or
s1ze although 1t 1s preferable to provide for a brush 116 which
provides a large surface area such that 1t can capture and
contain more oxygen within the bacteria so as to support the
growth of more aerobic bactena.

Brushes 116 may also be used to filter the clear effluent 120
as the clear effluent 120 rises through the outlet battle 118 to
the drainfield pipe 108. The brushes 116 in this location
provide an area for attached growth aerobic bacteria directly
in the path of the effluent flowing from the tank to the field,
thus further cleaning the wastewater. The brushes 116 help to
prevent the flow of solids into the drainfield (not shown) that
could potentially damage the drainfield. Therefore, the out-
ermost dimension of the bristles forming the outer margin of
the brush 116 1s preferably slightly larger than the expected
interior dimension of the chamber or pipe into which the filter
1s 1nstalled.

It 1s to be understood that the improved apparatus of the
present invention could be installed 1n alternate locations. For
example, the aeration lines could be installed in the final
septic tank or pumping chamber of a multiple tank system 10
or 1n the septic tank 1n a single tank system immediately prior
to the outlet to the soil absorption system 10. As an alternate
to installing through a vented cover, small holes can be drilled
through the 1id of the tank or compartment and the aeration
lines 1nstalled. Installation of an approved etfluent filter or a
bristled filter brush 1s recommended with this application
method.

Remediation 1s a lengthy process. However, the improved
method and apparatus of the present invention provides some
degree of immediate reliel. Thereatter, the rate of remediation
tapers ofl over time. Substantial remediation can occur in
most systems 10 within about 6 months, although other sys-
tems 10 may require as long as one year. If, even then, the
system 1s not completely remediated, the equipment can be
operated for longer periods without detrimental effects to the
system 10. One advantage to the use of at least one ozone-
generating pump 40 within the system 10 1s that the applica-
tion of ozone to any medium, liquid or gas, does not add other
chemicals to the system 10.

Depending on conditions, the introduction of ozone,
approved bacteria, enzymes and vitamins may expedite the
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remediation process. Unfortunately, after the remediation
equipment has been removed, there will be a lag of decom-
position activity while the aerobic bacteria die and the anaero-
bic bacteria again take over. Many types of bacteria are avail-
able for purchase which include aerobic, anaerobic,
facultative or a combination thereof that can expedite the
system’s return to normalcy. Addition of these products 1s not
required 1n the improved method of the present invention but
may be considered to enhance performance.

In the experience of this inventor, the length of time
required to remediate a failing or failed absorption field
depends on several factors, including, but not limited to,
system type, size, severity of failure, site conditions, precipi-
tation, and the average temperature during the remediation
process. Several trials have been conducted that show the
influences of these conditions. All trials showed successtul
application of the remediation program. The trnials showed
little change 1n measured effluent 1n the absorption system
during the first several days of remediation. The following
weeks showed a significant drop 1n effluent levels. Over time,
the rate of effluent reduction decays Rapid effluent drop near
the top of the absorption system 1s to be expected as 1t 1s not
normally used until the lower levels become plugged and the
eitluent levels begin to rise. Daily specific hydraulic loading
and local precipitation had similar effects on all systems.

In another particular application, the present invention pro-
vides for use of one Enaly OZX-1000U ozone generator 40,
two 12 inch Micro-Bubble air stones 60, 20 feet of tubing 50,
a pair of “tees”, one tube weight, a weatherproot container 42,
an extension cord 44 and a UL rated ground fault circuit
interrupter, or GFCI. See also FIG. 4. All electrical connec-
tions for the generator 40 are located inside the weatherproof
container 42. An extension cord runs to a GFCI and then to the
power source. The generator 40 used 1n this embodiment of
the imvention provides an ozone output of 1000 mg/hour with
a pump output of 4 to 5 liters per minute, although other
generators of various output capacities could be used. Other
s1zes and types of tubing 50 would also work equally well.
Additionally, several types of air stones 60 other than that
specified will work. The air stones 60 are attached to the end
ol the tubing 50 and distribute ozone more efl

ectively to wet
areas. It would also be possible to achieve favorable remedia-
tion by using a combination of air pumps and ozone genera-
tors 40, which combination would still come within the scope
of the present invention.

In the opinion of this inventor, istallation of the improved
device of the present invention 1s relatively simple and
straightforward and can frequently be accomplished by the
homeowner. The user should first identily the components of
his or her particular septic system. Frequently, the local gov-
ernment or health department will have information about the
homeowner’s septic system on file. However, as a general
rule, home septic systems are comprised of a pipe runmng
from the house to the septic tank, 1n some cases, a pipe
running to a second septic tank or pumping chamber, and a
typical distribution box that splits the effluent into several
pipes going into the absorption field, as discussed above. With
this configuration, there are several different locations in
which the improved apparatus of the present invention can be
installed to eliminate excess bio-mat. The preferred location
to 1nstall the remediation equipment 1s as close to the bio-mat
problem as possible. Therefore, in a septic system having a
first septic tank 14, a second septic tank or pumping chamber
18, a dry well 22 and a distribution box 28 leading to one or
more absorption field vents 30, 34, the preferred location
would be 1n the dry well or seepage pit 22. A secondary, but
still beneficial location would be to 1nstall the aerator stone 60
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in the distribution box 28. However, 1t would also be benefi-
cial to install the aerator stone 60 of the present invention after
the second septic tank 18. Obviously, different septic systems
will require different installations and this ivention 1s not
limited to any particular system.

In the event that a septic system 10 does not have a vent at
a convenient location to monitor the progress of the remedia-
tion method, a momtoring well can be added to a conventional
so1l absorption system by driving a “sandpoint” well point not
less than 12 inches and not more than 24 inches below the
bottom of the soil absorption vent pipe 30. The bottom of the
“sandpoint” should be driven to the bottom of the soil absorp-
tion field 26. Therefore, the effluent level in the “sandpoint™
can then be monitored.

The improved remediation apparatus of the present inven-
tion should be allowed to operate for six months. If the system
10 1s severely plugged, the equipment can operate for more
time without damaging the septic system. The depth of the
ponded effluent should be recorded regularly. Frequently,
plotting the data on a program such as Microsoft® Excel will
enable the user to predict the amount of time required for
remediation. A good estimate of the required operatmg time
can be obtained by examining a plot of the Ponded Eifluent
Depth as shown 1n FIG. 5. Normally, treatment should con-
tinue for two months after the ponded effluent depth stabi-
lizes. For the system plotted 1n FI1G. 5, the owner of the septic
system might expect to operate the system a total o1 120 days.
The user should expect some anomalous measurements dur-
ing the remediation period. For example, in FIG. §, the pon-
ded effluent depth 1n the septic system declined for several
days, remained steady, and then rose again. This rise could be
attributed to many things such as increased water usage and
precipitation.

This improved process and apparatus can also be applied to
the effluent contained 1n a holding tank. In this application,
the effluent category can be changed from untreated waste to
treated waste. This recategorization may reduce the pumping,
cost associated with the holding tank. Typically, untreated
waste of a holding tank must be disposed of in a waste treat-
ment facility. The waste treatment facility charges the waste
hauler for this service, who 1n turn charges the owner of the
holding tank. Treated waste can be alternatively distributed
into the surface of the ground at less cost.

Yet another application of this improved process and
equipment 1s 1n mobile and portable holding tanks. Mobile
and portable holding tanks can be found in, but are not limited
to recreational vehicles, camping trailers, boats, etc. These
holding tanks are anaerobic 1n nature and emit odortul meth-
ane gases. Owners typically add chemical odor controllers
containing paraformaldehyde, alkyl dimethyl benzyl ammo-
nium chloride (quaternary ammonium) or other disinfectants.
These chemicals are toxic and detrimental to a private on-site
wastewater treatment system 10. Many rural campgrounds
are serviced by a private on-site wastewater treatment system
10. Many campgrounds discourage or have banned the use of
these additives. As alluded to earlier, the application of ozone
to any medium does not add any other chemicals. In this
application, the naturally occurring aerobic bacteria can
climinate the odors of a blackwater or sewage holding tank. In
fact, ozone 1n its gaseous state 1s a proven deodorizer for a
variety ol odorous materials. Ozone also has the proven abil-
ity to convert biorefractory organic materials to biodegrad-
able materials. Thus, ozone oxidation can produce wastewa-
ter with lower concentrations of problematic organic
compounds. The equipment will keep the holding tank sig-
nificantly free of sludge build up on the sidewalls and depth
sensors. Application of this improved process to the gray
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water holding tank will also eliminate odor, keeps the holding
tank free of sludge build up on the sidewalls and depth sen-
sors. This treated gray water 1s then suitable for the use of
flushing the toilet.

Based on the foregoing, it will be apparent that there has
been provided an improved apparatus and method for intro-
ducing and retaining oxygen and ozone, or ozone only, mto
the effluent layer of a septic tank by suspending an oxygen
delivering device in the effluent and providing for an oxygen
retaining mechanism such as a series of brushes or similar
large surface area devise that provide surface area upon which
bubbles form, which, 1n turn provides for a larger source of
oxygen for acrobic bacteria for the converting the biochemi-
cal process from an anaerobic one to an aerobic one. The
forced introduction of air, oxygen, ozone, or a combination
therof, into the system allows the aerobic bacteria to scour the
bio-mat, thereby working to reduce the thickness of the bio-
mat and permitting the system to revert back to an anaerobic
passive system as originally designed. By using the improved
method and apparatus of the present invention, the biochemai-
cal process 1s altered by complete or localized conversion of
the soil absorption component as above described. The
improved apparatus of the present invention may seem quite
simple 1n practice compared to existing aerobic systems.
However, the goal of this improved approach to remediation
1s value based. The i1dea 1s to provide an mmexpensive and
cifective alternative to replacing the absorption system of a
septic system. This has been accomplished by the improved
method and apparatus of the present invention.

What 1s claimed 1s:

1. A wastewater treatment apparatus for the remediation of
a wastewater treatment system, such wastewater treatment
system being comprised of at least one septic tank, the septic
tank having at least a lower sludge layer and an upper effluent
layer, the septic tank further having an outlet to a distribution
system and a leaching system, wherein effluent drains from
the tank outlet through the distribution system and to the
leaching system; the wastewater treatment apparatus com-
prising;:
at least one positive pressure generating pump having an
output;
a plurality of brushes, the brushes being situated within the
liquid effluent 1n a septic tank;

a tube having a first end and a second end, the first end
being attachable to the pump output;

an air stone attachable to the second tube end, said air stone
being used to introduce air into the effluent and encour-
age aerobic bacteria to proliferate;

a plurality of brushes providing a platform for attached
growth within the effluent layer.

2. The apparatus of claim 1 further comprising the use of
one or more ozone generating devices mnstead of or 1n com-
bination with one or more air pumps.

3. The apparatus of claim 2 wherein the plurality of pumps,
tubes and air stones are distributed at different locations
throughout the system.

4. The apparatus of claim 1 wherein the air stone comprises

a low pressure drop sintered air stone having a relatively large
surface area.

5. The apparatus of claim 1 wherein the at least one pump
1s electrically actuated and includes internal electrical con-
nections that are packaged within a weatherproot container.

6. The apparatus of claim 1 wherein the tubing 1s made
from a vinyl material.
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7. The apparatus of claim 1 further comprising means for
introducing one or more from a group consisting of anaerobic
bacteria, acrobic bacteria, facultative bacteria, enzymes and
vitamins to the system.

8. The apparatus of claim 1 wherein the apparatus 1s uti-
lized with at least one holding tank.

9. The apparatus of claim 1 wherein the apparatus 1s uti-
lized with at least one mobile and/or portable holding tank.

10. The apparatus of claim 1 wherein the brushes are sus-
pended within the septic tank 1n the effluent above the air
stone.

11. The apparatus of claim 1 wherein the air stone 1s sus-
pended within the septic tank in the effluent below the
brushes, but above the sludge layer.

12. A method for the remediation of a wastewater treatment
system, such system being comprised of at least one septic
tank having an outlet, or one septic tank with porous walls and
or bottom without an outlet pipe, a distribution system and a
leaching system, wherein liquid effluent drains from the tank
outlet through the distribution system and to the leaching
system, comprising the steps of:

providing at least one positive pressure air or ozone gen-

crating pump having an output;

providing a tube having a first end and a second end, the

first end being attachable to the pump output;
providing an air stone that 1s attachable to the second tube
end;

introducing the air stone into a portion of the system con-

taining liquid effluent;

suspending one or more brushes 1n the liquid effluent to

create a surface area for attached growth of aerobic
bacteria; and

delivering air or ozone through the tube into the effluent via

the air stone to encourage aerobic bacteria to proliferate
therewithin.

13. The method of claim 12 wherein the plurality of pumps,
tubes and air stones providing steps include distributing the
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plurality of such pumps, tubes and air stones at different
locations throughout the system.

14. The method of claim 12 wherein the air stone providing
step includes providing a low pressure drop sintered air stone
having a relatively large surface area.

15. The method of claim 12 wherein the pump providing
step 1includes providing a pump that is electrically actuated
and includes internal electrical connections that are packaged
within a weatherproof container.

16. The method of claim 12 further comprising the step of
introducing one or more from a group consisting ol anaerobic
bacteria, acrobic bacteria, facultative bacteria, enzymes and
vitamins to the system.

17. The method of claim 12 wherein the method 1s adapted
for use with at least one holding tank.

18. The method of claim 12 wherein the method 1s adapted
for use with at least one mobile and/or portable holding tank.

19. A method for remediating a wastewater treatment sys-
tem, such system being comprised of at least one septic tank
having an 1nlet and an outlet or one septic tank with porous
walls and or bottom without an outlet pipe, and at least one
absorption field wherein effluent drains from the tank outlet,
wherein an accumulation of bio-mat has reduced the tlow of
eifluent through the absorption field, comprising the steps of:

introducing a combination of ozone and air to the bio-mat;

introducing one or more brushes to provide for attached
growth of aerobic bacteria in the liquid effluent;

introducing live aerobic bacteria to the bio-mat;

monitoring the level of effluent in the absorption field; and

stopping the introduction of ozone and air to the effluent
when the bio-mat 1s sufficiently reduced or made per-
meable.

20. The method of the claim 19 further comprising the step
of mtroducing live anaerobic bacteria to the system after
stopping the introduction of ozone and air to the system.
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